
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



SCIENCE. 



377 



SCIENCE: 

A Weekly Record of Scientific 

Progress. 



JOHN MICHELS, 


Editor. 


TKEMS: 
Per Year, - 
6 Months, 

3 " .... 
Single Copies, - 


Four Dollars. 

- Two 

One " 

- Ten Cents. 


Published at 

TRIBUNE BUILDING, NEW YORK. 

P. O. Box 3888. 


SATURDAY, AUGUST 


13, 1881. 



The Proceedings for the past year of the Amer- 
ican Association for the Advancement of Science have 
been distributed to the members ; they do honor to 
the Society by whom they are issued, and hold forth 
the brightest hopes for its future. 

The friends of the Association will learn with satis- 
faction that the number of members steadily increase, 
and that the roll of honor now comprises one thousand 
five hundred and fifty-five names, a glance at the list 
showing that it represents the intelligence of the 
United States. 

The very laudable objects of the Association are 
the advancement of Science, which it endeavors to 
carry into effect by arranging annual meetings of its 
members, " to promote intercourse between those who 
are cultivating Science in different parts of America, 
its Constitution expressing the desire to give a 
stronger and more general impulse and more system- 
atic direction to scientific research, and to procure for 
the labors of scientific men increased facilities and a 
wider usefulness." 

It will thus be seen that the leading feature of the 
Association is co-operation, the secret of all success 
and the keystone of human progress. Perhaps in no 
country in the world does this necessity for co-opera- 
tion exist to a greater degree than in the United 
States, with its vast amount of territory and great 
area. 

Men of education, with minds specially adapted for 
the highest scientific work, are often isolated from 
their fellow workers, and thousands who are "cul- 
tivating" Science are spread over the States and 
Territories, silently plodding over problems of vital 
interest or investigating the great scheme of Creation. 



Surely an Association which is a bond of union be- 
tween such a widely dispersed class should be recog- 
nized on its merits by those for whose benefit it is 
established, and we may add, that the only practical 
sign of appreciation of the advantages offered, is active 
membership. 

The Association at present numbers fifteen hundred 
members, and has an income of less than six thousand 
dollars, a sum which is well husbanded and turned to 
the best advantage by the executive officers of the 
Association, who are enabled this year to present two 
handsome volumes to each member, which are alone 
equivalent in value to the subscription paid. 

We desire, however, to see the list of members 
largely increased, and considering the Association has 
existed over thirty years, the number should not be 
less than five thousand, an income would then be at 
the disposal of the Executive Committee which would 
enable it to encourage scientific research in a manner 
worthy of the Association and the cause of human 
progress which it represents. 

We desire also to see the permanent fund of the 
Association placed on a more substantial footing, and 
supported by those who can strengthen it from their 
superabundant wealth, without a financial effort on 
their part. 

We speak within bounds when we assert, that it is 
a standing scandal and reproach on the men of intel- 
ligence of the United States, to find that the single 
patron of the " American Association for the Advance- 
ment of Science " is a woman. Is there no American 
gentlemen with sufficient chivalry to follow so bright 
an example ? We trust that the meeting of the Asso- 
ciation, which will open next week, will not close 
without at least one response, to the challenge we now 
make. 

m 

ASTRONOMICAL OBSERVATORIES. 

By Simon Newcomb. 

Among the contributions of public and private munifi- 
cence to the advance of knowledge, none are more worthy 
of praise than those which have been devoted to as- 
tronomy. Among all the sciences, this is the one which 
is most completely dependent upon such contributions, 
because it has the least immediate application to the wel- 
fare of the individual. Happily, it is also the science of 
which the results are best adapted to strike the mind, and 
it has thus kept a position in public estimation which it 
could hardly have gained if it had depended for success 
solely upon its application to the practical problems of life. 
That the means which have been devoted to its prosecu- 
tion have not always been expended in a manner which 
we now see would have been the best, is to be expected 
from the very nature of the case. Indeed, a large por- 
tion of the labor spent in any kind of scientific research 
is, in a certain sense, wasted, because the very knowledge 
which shows us how we might have done better has been 
gained through a long series of fruitless trials. But it is 
due both to ourselves and the patrons of astronomy that 
as soon as any knowledge bearing upon the question of 
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the past application of money to the advance of science is 
obtained, use should be made of it to point out the mis- 
takes of the past and the lessons for the future. It is now 
patent to all who have made a wide study of the subject 
that large amounts have been either wasted or applied in 
ways not the most effective in the erection and outfit of 
astronomical observatories. Since Tycho Brahe built 
his great establishment at Uraniburg, astronomical re- 
search has been associated in the public mind with lofty 
observatories and great telescopes. Whenever a mon- 
arch has desired to associate his name with science, he 
has designed an observatory proportional to the magni- 
tude of his ambition, fitted it out with instruments on a 
corresponding scale, and then rested in serene satisfaction. 
If we measure greatness by cubic yards, then Peter the 
Great and " Le Grand Monarque " were the founders of 
two of the greatest observatories ever built. That of St. 
Petersburg was completed in 1725, the year of Peter's 
death, and was an edifice of two hundred and twenty-five 
feet front, with central towers one hundred and forty feet 
high. It had three tiers of galleries on the outside for 
observation, and was supplied with nearly every instru- 
ment known to the astronomers of the time, without ref- 
erence to the practicability of finding observers to use 
them. It was nearly destroyed by fire in 1747, but was 
partially rebuilt, and now forms part of the building oc- 
cupied by the Imperial Academy of Sciences. The Paris 
Observatory, built half a century earlier, still stands, its 
massive walls and arched ceilings reminding one rather 
of a fortress than of an astronomical institution. 

Notwithstanding the magnificence of these structures, 
they have had little essential connection with the progress 
of astronomy. It is true that the work done at both es- 
tablishments takes a prominent place in the history of 
science, but most of it could have been done equally well 
under wooden sheds erected for the protection of the in- 
struments from the weather, In recent times, the St. 
Petersburg Observatory has been found so unsuitable for 
its purpose that no observation of real value can be 
made, and its existence has been nearly forgotten. The 
great building at Paris, though associated with a series 
of astronomical researches second to none in the world, 
has really served scarcely any other purpose than those of 
a physical laboratory, store-house and offices. The more 
important observations have always been made in the 
surrounding garden, or in inexpensive wings or other 
structures erected for the purpose. 

With these establishments it will be instructive to com- 
pare the Greenwich Observatory. The latter has never 
won the title of great. It was originally established on 
the most modest scale, for the special purpose of making 
such observations as would conduce to the determination 
of the longitude at sea. Although it has now entered 
upon its third century, no attempt has ever been made to 
reconstruct it on a grand scale. Whenever any part of 
it was found insufficient for its purpose, new rooms were 
built for the special object in view, and thus it has been 
growing from the beginning by a process ajs natural and 
simple as that of the growth of a tree. Even now, the 
money value of its structure is less than that of several 
other public observatories, although it eclipses them all 
in the results of its work. Haeckel lays it down as a 
general law of research that the amount of original in- 
vestigation actualfy prosecuted by a scientific institution 
is inversely proportional to its magnitude. Although this 
may be regarded as a humorous exaggeration, it teaches 
what the history of science shows to be a valuable lesson. 

A glance at the number and work of the astronomical 
observatories of the present time will show how great a 
waste of means has been suffered in their erection and 
management. The last volume of the " American Ephe- 
meris" contains a list of nearly 150 observatories, sup- 
posed to be, or to have recently been, in a state of 
" astronomical activity." The number omitted because ) 
they have lain inactive it is impossible to estimate ; but 1 



it is not unlikely that, in this country at least, they are as 
numerous as those retained. It is safe to say that nearly 
everything of considerable value which has been done by 
all these establishments could have been better done by 
two or three well-organized observatories in each of the 
principal civilized countries. Indeed, if we leave out of 
account local benefits, such as the distribution of time, 
the instruction of students, and the entertainment of the 
public, it will be found that nearly all the astronomical 
researches of really permanent value have been made at 
a very small number of these institutions. The most use- 
ful branch of astronomy has hitherto been that which, 
treating of the positions and motions of the heavenly 
bodies, is practically applied to the determination of geo- 
graphical positions on land and at sea. The Greenwich 
Observatory has, during the past century, been so far the 
largest contributor in this direction as to give rise to the 
remark that, if this branch of astronomy were entirely 
lost, it could be reconstructed from the Greenwich obser- 
vations alone. During the past twenty years, the four 
observatories at Greenwich, Pulkowa, Paris and Wash- 
ington have been so far the largest contributors to what 
we may call geometrical astronomy that, in this particu- 
lar direction, the work of the hundred others, in the 
northern hemisphere at least, can be regarded only as 
subsidiary. 

This remark, it will be understood, applies only to that 
special branch of astronomy which treats of the positions 
and motions of the heavenly bodies. The other great 
branch of the science treats of the aspect and physical 
constitution of these bodies. It dates from the invention 
of the telescope; because, without this instrument and its 
accessories, no detailed study of the heavenly bodies is 
possible. The field open to the telescope has, during the 
last twenty years, been immensely widened by the intro- 
duction of the spectroscope, the ultimate results of which 
it is scarcely possible to appreciate. Photography has 
recently been introduced as an accessory to both instru- 
ments; but this is not so much an independent instru- 
ment of research as a means of recording the results of 
the spectroscope and telescope. To this branch of the 
science a great number of observatories, public and pri- 
vate, have duly contributed, but, as we shall presently see, 
the ratio of results to means is far less than it would have 
been had their work all been done on a well-organized 
system. 

Nearly all great public observatories have hitherto 
been constructed for the purpose of pursuing the first 
branch of the science, — that which concerns itself, so to 
speak, with the geometry of the heavens. This was nat- 
urally the practice before the spectroscope opened up so 
new and rich a field. Even now, there is one sound rea- 
son for adhering to this practice — namely, that physical 
investigations, however made, must be the work of indi- 
viduals, rather than of establishments. There is no need 
of a great and expensive institution for the prosecution 
of spectroscopic observations. The man of genius with 
imperfect instruments will outdo the man of routine in 
the greatest building, with the most perfect appliances 
that wealth can supply. The combination of qualities 
which insures success in such endeavors is so rare that 
it is never safe to count upon securing it. Hence, even 
now, a great observatory for the prosecution of physical 
research would be a somewhat hazardous experiment, 
unless the work it was to do were well mapped out 
beforehand. 

Considering the great mass of observatories devoted 
to geometrical astronomy, the first thing to strike the 
professional student of their work is their want of means 
for a really useful and long-continued activity ; and this 
notwithstanding that their instrumental equipment may 
be all that could be required. The reason is that their 
founders have not sufficiently taken into account the fact 
that the support of astronomers and the publication of 
observations is necessary to the usefulness of such an 
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establishment, and requires a much larger endowment 
than the mere outfit of the building. Let us take, for in- 
stance, that omnipresent and most useful instrument, the 
meridian circle. Four or five of these instruments, of 
moderate size, located in good climates, properly manned, 
under skillful superintendence, working in co-operation 
with each other, would do everything necessary for the 
department of research to which they are applicable, and 
a great deal more than is to be expected from all the 
meridian circles of the world, under the conditions in 
which they are actually placed. They could, within the 
first five years, make several independent determinations 
of the fundamental data of astronomy, including the po- 
sitions and motions of several hundred of the brighter 
fixed stars. In five years more, they could extend their 
activity so as to fix the position of every star in the heav- 
ens visible to the naked eye ; and, during the ten years 
following, could prepare such a catalogue of telescopic 
stars as there is no prospect of our seeing during the 
next half-century. 

There are probably not less than twenty meridian cir- 
cles in this country alone, most of them antiquated, it is 
true, yet, so far as average size and cost are concerned, 
amply sufficient for the work in question. How many 
there may be in other countries it is impossible to esti- 
mate, but probably fifty or upward, and the number is 
everywhere constantly increasing. Should we seek out 
what they are doing, we should probably find half of them 
rusting in idleness upon their pivots. With others, some 
industrious professor or student would be found making, 
unaided, a series of observations to be left among the 
records of the establishment, or immured in the pages of 
the " Astronomische Nachrichten," with small chance in 
either case of ever being used. We may be sure that the 
solitary observer will soon find something else to do, and 
leave the instrument once more in idleness. Others we 
should find employed in the occasional instruction of 
students, a costly instrument being used where a rough 
and cheap one, which the student could take to pieces 
and investigate at pleasure, would answer a far better 
purpose. Yet others we should find used in distributing 
time to the neighboring cities or states, or regulating 
chronometers for the shipping of a port. I dare not 
guess how many we should find engaged in work really 
requiring an instrument of the finest class, and gaining 
results which are to contribute to the astronomy of the 
future, but in our own country there would hardly be 
more than three. 

The general cause of this state of things lies upon the 
surface. It is as true in astronomy as in any other depart- 
ment of human affairs that the best results can be at- 
tained only by a careful adaptation of means to ends. 
Failures have arisen, not from the intervention of any 
active opposing agency, but because observatories have 
been founded without a clear conception of the object to 
be attained, and therefore without the best adaptation of 
means to ends. To build an observatory before know- 
ing what it is going to do is much like designing a ma- 
chine shop and putting in a large collection of improved 
tools and machinery before concluding what the shop is 
to make, and what are the conditions of the market open 
to its products. Some hints on the considerations which 
should come into play in the erection of any new obser- 
vatory may not be out of place, as pointing out the rem- 
edy for the evils we have described. 

Heretofore, the practice has usually been first to decide 
upon the observatory, and to plan the building ; next, to 
provide instruments ; and lastly to select an astronomer, 
and, with his advice, to decide what direction the activi- 
ties of the establishment should take. This order of 
proceeding should be reversed. The first thing to be 
done is to decide what the observatory shall be built to 
do. The future astronomer would, of course, have a con- 
trolling voice in this decision, and should, therefore, be 
selected in advance. One thing which it is especially 



important to decide is to which of the two great divisions 
of astronomical research attention shall principally be 
directed. If the prosecution of geometrical astronomy is 
kept in view, the conditions of advance in that department 
of the science must be kept in mind. The public is too 
apt to associate astronomy with looking through a tele- 
scope. That some of the greatest astronomers of mod- 
ern times, such as Kepler, Newton, Hansen, Laplace and 
Leverrier, scarcely ever looked through a telescope as 
astronomers, is not generally understood. For two 
thousand years, astronomy has furnished the great 
geometers of the world with many of their profoundest 
problems, and thus has advanced hand in hand with 
mathematics. It borrows its fundamental data from 
observation, but the elaboration and development of its 
results taxes the powers of the mathematical investigator. 
The work of making the necessary observations is so 
much easier than that of developing the mathematical 
theories to which they give rise, that the latter is com- 
paratively neglected alongside the former. It is lamenta- 
ble to see what a collection of unused observations are 
found in the pages of scientific periodicals, to say nothing 
of those which have remained unpublished in the records 
of observatories. Under these circumstances, it is not 
worth while to found any more observatories for the 
prosecution of geometrical astronomy, except under spe- 
cial conditions. Among these conditions we may 
enumerate the following: 

First. The institution should have such an endow- 
ment as to secure the continuous services of two or three 
observers, and to publish at least the results of their ob- 
servations in a condensed form. 

Second. The instrument should be of the finest class, 
but not necessarily of large size. This is not a difficult 
condition to fulfill, since such instruments are not very 
costly. One reason for observing it is that it is only 
within the last few years that the highest perfection has 
been attained in the construction of instruments of 
measurement. 

If these two conditions can be really fulfilled, it is very 
desirable to add a few more to the great number of 
meridian circles now in existence, for the simple reason 
that it is easy to exceed them in perfection. It is, how- 
ever, to be remarked that a good climate is a scientific 
prerequisite for the success of an observatory of any kind. 
The value of observations is decidedly lessened by the 
breaks in their continuity due to the intervention of 
clouds. It is therefore extremely desirable that, so far as 
possible, new observatories should hereafter be erected 
under sunny skies. 

If an observatory is to be devoted to physical research, 
a more modest outfit, both in the way of endowment and 
of instrumental means, may be sufficient to serve an ex- 
cellent purpose. Instead of being a great co-operative 
work, requiring the continuous labor of several persons, 
physical research may be divided up into sections almost 
as small as we please, each of which may be worked by 
an individual astronomer with any instrument suited to 
the purpose in view. To the success of such an obser- 
vatory, a clear sky is even more necessary than to one 
engaged in measurement. Whether a great telescope 
will be necessary, will depend principally upon what is to 
be done. The consideration which is really of the first 
importance is the astronomer. The man who is really 
wanted will do more with the most inexpensive instru- 
ments than another one with the most costly ones. As 
already remarked, physical research is mainly the work 
of the individual, and what we want is to secure the ser- 
vices of the ablest man and then supply him with such 
means of research as are necessary to the problems he 
has in view. New questions are arising so frequently, 
and the field of physical research is now so wide, that it 
is impossible to lay down any general rules for a physical 
observatory, except that means should be furnished for sup- 
plying the investigator with any instrument he may want. 
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A third class of observatories are those intended for 
instruction in astronomy. The requirements in this 
direction are so different from those necessary to re- 
search that it is impossible to combine the highest 
efficiency in both directions with the use of the same in- 
struments. The number of observatories especially de- 
signed for pure instruction are very few in number. 
The instruments necessary for the purpose are of the 
simplest kind ; indeed, so far as mere training is con- 
cerned, the engineer's level, transit, and theodolite can 
be made to serve most of the purposes of the astronomical 
student. What the latter really wants is that training of 
the eye and the mind which will enable him to under- 
stand the theories of instruments, the methods of elimi- 
nating the errors to which they are subject, and the 
mathematical principles involved in their application. 
In this, as in nearly every department of professional 
education, we may lay it down as a rule that the wants 
of a liberal and of a professional education are, so far as 
the foundation is concerned, identical. We are too prone 
to lead the student into the minute details of a subject 
without that previous training in first broad principles 
which, though it may not immediately tell on his progress 
as a student, will be felt throughout his life to whatever 
field of work he may devote himself. Such a transit in- 
strument as Hipparchus might have made, — a wooden 
level mounted on an axis and supplied with slits to serve 
the purpose of sights, — properly mounted in the meridian, 
could well be made to take the place of the transit instru- 
ment for purposes of instruction. Scarcely any higher 
skill than that of a cabinet-maker would be required in 
its construction. The object at which the student should 
then aim would be, with the aid of this instrument, to 
determine the error of his clock or watch within a few 
seconds. If he is really acquainted with the principles 
of the subject, and has his eyes properly trained, he will 
have no difficulty in soon learning to do this.— (North 
American Review). 



MICHIGAN FLORA. 



By Charles F. Wheeler and Erwin F. Smith, Hubbardston, 
Michigan. 

The following interesting sketch forms the preface to a 
catalogue of the Phaenogamous and vascular Cryptoga- 
mous Plants of Michigan, Indigenous, Naturalized and 
Adventive, which can be obtained of W. S. George & 
Co., of Lansing, Michigan : 

The climate of the Upper Peninsula of Michigan is 
colder than that of the Lower Peninsula, the surface is 
considerably broken, especially in the western part, and 
the flora is in many respects decidedly northern, resem- 
bling in part that of British America, and in other re- 
spects like that of N. New England and Canada. Pines, 
firs, cedar, larch, junipers, elms, poplars, black ash, bass- 
wood, maples, and birches, are the principal trees. 
Pinus strobus, the prevailing species southward, is here 
largely supplanted by its more northern and less valuable 
congener, P. resinosa, whose tall, slim trunks are, how- 
ever, in good demand for driving piles. Under-shrubs, 
like Rubus Nutkanus and Taxus baccata, var. Cana- 
densis, are common, and indicate a tendency toward nor- 
thern types that we find more strongly developed in the 
herbaceous plants. Among the latter we note as found 
rarely, or not at all, in the Lower Peninsula, but fre- 
quently northward, and often having a high northern range, 
such plants as Anemone parviflora, Viola Selkirkii, 
Potentilla frigida, Stellaria borealis, Saxifraga Aizoon, 
S. tricuspidata, Pin^utcula vulgaris, Castillea pallida, 
Halenia deflexa, Physalis grandiflora, Tofieldia, pal- 
ustris, Salix adenophylla, Eriophorum alpimim, Aspid- 
ium fragrans, etc., etc. 

The influence of climate on vegetation may be summed 
up in a few words. The climate of the Lower Peninsula 



is not as severe of as that of the Upper, nor so even, but 
is subject to frequent, sudden, and extreme changes of 
temperature — as great a variation during the winter sea- 
son as S3 Fahr. in less than 24 hours having been re- 
corded. Such rapid changes more or less affect vegeta- 
tion, especially the tender branches of cultivated trees, 
which are sometimes seriously injured. In one or two in- 
stances a like effect on our forest trees has been noticed. 
The annual range ot temperature is about 116 , and the 
annual mean 46°. Of rain-fall, including what falls in 
form of snow, we have, yearly, about thirty inches. Our 
snow-fall is much less, for the same latitude, than that of 
New York and New England. In the center of the 
peninsula, we seldom have more than a few inches at a 
time. 

The proximity of the Great Lakes exerts a marked influ- 
ence in equalizing the temperature and the effects are 
marked upon our flora. 

Trees like Liriodendron Tulipifera, Asimina triloba, 
Cercis Canadensis, Gleditschia triacanthos, Corttus 
florida, Nyssa multiflora and Morus rubra, which be- 
long to Ohio and Central Illinois, have crept northward, 
favored by the mild influence of the lake winds, through 
the central and western part of the Lower Peninsula, 
often beyond the middle, and the same is true of smaller 
and less noticeable plants. 

As might be expected from the uniform surface of the 
peninsula, the flora is much alike throughout. Probably 
three-fourths of our species are common to all sections, 
though by no means equally distributed ; some being very 
abundant in one district and rare in another at no great 
distance. In most cases such change is due to soil rather 
than to difference in elevation, temperature, or atmos- 
pheric moisture. 

The Lower Peninsula is covered with a deep drift of 
alternating sands, clays and gravels, and the flora of any 
section depends chiefly on which of these happens to lie 
uppermost. With reference to its flora, the Peninsula 
may be roughly divided into two great divisions — the 
hard-wood and the soft-wood lands ; one representing 
the Appalachian flora, and the other, the Canadian. 

The hardwood country lies south of latitude 43 , and 
consists of very fertile sand, clay, or loam, mostly cleared 
of the original forest, and largely cultivated. 

The sandy or stony drift of many river valleys in this 
section supports a heavy growth of oak, frequently in- 
terspersed with walnut and hickory, while the margins of 
the streams, and the neighboring swamps, abound in 
soft maples, swamp and chestnut oak, white and black 
ash, elm, hackberry, sycamore, butternut and similar 
trees. Willows, dogwoods, viburnums, and buttonbush, 
are common shrubs in the swamps ; and hazel, hawthorn, 
wild cherry and plum, June berry, witch-hazel, etc., are 
abundant on the dryer ground. 

On the uplands, and away from streams, clay, loam, 
and a peculiar blackmuck soil, supersede the sands and 
gravels of the valley. The prevailing timber here is 
beech and maple and oak forest in about equal propor- 
tions. Beech and maple (Acer saccharinum and var. 
nigrum) generally grow together, forming magnificent 
forests of great extent. The best wheat farms are usu- 
ally found on uplands near streams, where the oak tim- 
ber gradually shades into beech and maple. Plains of 
fertile sand covered with a low, or scattering growth of 
oak (oak openings) are frequent, and always very desira- 
ble for farming purposes. Four species of oak are usu- 
ally found on such plains — Q. alba, macrocarpa, coccinea 
and tinctoria. 

Marshes densely covered with tamarack are common 
in this part of the State, and nourish in their thick shade 
such plants as Drosera rotundifolia, Sarracenia pur- 
purea, Rhus venenata, Ribes rubrum, Chiogenes hispid- 
ula, Salix Candida, Smilacina trifolia, Pos;onia ophio- 
glossoides and Calopogon pulchellum, Arborvitae, red 
cedar and black spruce are comparatively rare. 



